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1682-606X/Copyright ª 2015, TaiwanSummary After falling from a height, a 29-year-old male patient developed a traumatic left
subdural hematoma (SDH) with brain swelling and a midline shift to the right side, as well as a
small epidural hematoma (EDH) (thickness: <1 cm) overlying a contralateral temporal linear
fracture. A decompressive craniectomy for SDH evacuation and the placement of an intracra-
nial pressure (ICP) monitoring device were performed. Because of uncontrollable ICP
(>35 mmHg) 48 hours after surgery, a left, extended decompressive craniectomy was per-
formed in combination with therapeutic hypothermia for 6 days, including rewarming for 3
days. The patient remained stable for several days. However, the patient developed sudden
right pupil dilatation with an uncal herniation on Day 14. Computed tomography revealed a
considerable enlargement of the contralateral EDH. An emergency craniectomy was performed
for EDH evacuation. In this paper, we describe this rare case, in which the delayed expansion
of the contralateral EDH occurred 14 days after the initial surgery, and discuss its clinical man-
agement and radiologic findings, in addition to reviewing the literature and presenting the
possible mechanism of this complication.
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Delayed expansion of a contralateral epidural hematoma 2231. Introduction
Delayed expansion of a contralateral epidural hematoma
(EDH) after decompressive surgery for an acute subdural
hematoma (SDH) is rare. It is a life threatening condition
requiring emergency evacuation surgery. The longest
period for an occurrence of the enlargement of a delayed
contralateral EDH following the initial surgery is 96 hours,
as reported by Su et al.1 Here, we report a patient who
developed delayed EDH expansion 14 days after the initial
surgery, an extensive period never reported in the litera-
ture according to our research.
2. Case Report
A 29-year-old male patient developed a disturbance of
consciousness after falling from a 4-m height. His initial
Glasgow Coma Scale score at the emergency room was
E2V1M4. Brain computed tomography (CT) revealed a left
SDH, a traumatic subarachnoid hemorrhage with a mass
effect and a midline shift, and a small right temporal EDH
(thickness: <1 cm) overlying a fracture of the right tem-
poral bone (Figure 1). An emergency decompressiveFigure 1 Initial computed tomography showing (A) a small rig
temporal subdural hematoma with a midline shift, (C) and (D) a ricraniectomy for SDH evacuation and the placement of an
intracranial pressure (ICP) monitoring device (Camino;
Integra Life Sciences Corporation, Plainsboro, NJ, USA)
were performed. Two days following the craniectomy,
Cushing’s triad, including considerable bradycardia and
hypertension, and increased ICP up to 35 mmHg were
observed. A follow-up CT scan revealed considerable brain
swelling on the left side with a midline shift, whereas no
enlargement of the contralateral temporal EDH was
observed (Figure 2). An extended decompressive craniec-
tomy was performed in combination with therapeutic hy-
pothermia (TH). TH was maintained at a target
temperature of 33C for 6 days, including rewarming to
36C at a rate of 1C/d for 3 days. ICP was approximately
15 mmHg during the TH. After regaining a normal body
temperature on Day 8, repeat CT revealed residual brain
swelling without a midline shift and no obvious enlargement
of the right temporal EDH (Figure 3). The osmotic agents
used from Day 1 were tapered accordingly, and the patient
remained stable for several days. However, 5 days following
the completion of TH or Day 14 after his traumatic brain
injury, the patient developed sudden right pupil dilatation,
and his Glasgow Coma Scale score decreased from E2VTM5
to E1VTM3. A follow-up CT scan revealed a considerableht temporal epidural hematoma (thickness: <1 cm), (B) left
ght temporal bone fracture (arrows).
Figure 2 Computed tomography on Day 2 after decompressive surgery showing considerable left brain swelling with a midline
shift but no enlargement of the right temporal epidural hematoma.
Figure 3 Repeat computed tomography on Day 8 after rewarming showing residual brain swelling without a midline shift and no
obvious enlargement of the right temporal epidural hematoma.
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gency craniectomy with an EDH evacuation was performed.
At discharge 2 months later, the patient remained in a
vegetative state.
3. Discussion
Delayed expansion of a contralateral EDH after decom-
pressive surgery for an acute SDH is rare, with an incidence
ranging from 1.3% to 5.7%.1e3 In the literature, the longest
period for an occurrence of the enlargement of a delayed
contralateral EDH following the initial surgery is 4 days, as
reported by Su et al.1 Our patient developed a delayed
expansion of the EDH 14 days after the initial surgery, an
extensive period never reported in the literature accordingto our research. Intraoperative brain swelling, post-
operative neurologic deterioration, and uncontrollable,
elevated ICP may imply a delayed expansion of the
contralateral EDH.4 A decompressive craniectomy may be a
predisposing factor for a delayed expansion of the EDH.5 An
immediate postoperative CT scan is recommended for pa-
tients with an acute SDH and a contralateral skull fracture
to detect this rare but life threatening delayed expansion
of the contralateral EDH, which has devastating conse-
quences such as neurologic deficits and even death.1
Shen et al2 reviewed 37 patients with an expansion of a
contralateral acute EDH following acute SDH evacuation, of
whom 81% (30/37) had contralateral skull fractures and
only one was aged > 60 years. The low prevalence of EDH
formation among elderly patients may be attributed to
Figure 4 Follow-up computed tomography on Day 14 showing considerable expansion of the right temporal epidural hematoma
with uncal herniation.
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of the skull.
The precise mechanism of the delayed formation of a
contralateral EDH following a decompressive craniectomy is
unclear. It has been hypothesized that the initial impact
causes a contrecoup injury with SDH and intracerebral he-
matoma formation, in addition to a coup injury with a skull
fracture and bleeding from the fracture site or the dura
mater.6 The SDH with mass effect probably increases the
ICP and produces a tamponade effect on the contralateral
epidural bleeding source, which subsequently induces
delayed EDH enlargement after the mass effect has sub-
sided or the SDH is removed. Therefore, measures such as
decompressive surgery, the use of hyperosmolar agents,
and TH are undertaken to reduce the elevated ICP, which
may decrease the tamponade effect and promote delayed
formation or expansion of a contralateral EDH.7,8
In our reported case, the uncontrollable ICP was
frequently >35 mmHg with considerable Cushing’s triad
despite treatment with various osmotic agents. Repeat CT
(Figure 2) confirmed that the intracranial hypertension was
induced by brain swelling rather than by the rare but life
threatening delayed expansion of the contralateral EDH.
Sadaka and Veremakis et al9 reviewed the most recent 18
studies using TH for ICP management in patients with
traumatic brain injury, concluding that ICP was always
significantly lower in the TH group than in the normo-
thermia group. We started TH as a second-line therapeutic
option; the ICP was <20 mmHg, and no TH-induced coa-
gulopathy or other side effects were observed. A decom-
pressive craniectomy is a predisposing factor for the
delayed expansion of an EDH.5 The prolonged use of
hyperosmolar agents and TH may further reduce the ICP
and gradually decrease the tamponade effect, which is
attributed to the etiology of this devastating delayed
expansion of the contralateral EDH. Based on our research,
no other study has reported the delayed expansion of acontralateral EDH occurring up to 14 days after the initial
surgery. Neurosurgeons should be aware that the rare but
life threatening delayed expansion of a contralateral EDH
can occur within an extensive period after the initial sur-
gery. Additional studies should be conducted to determine
whether contralateral EDHs should be managed during the
initial surgery.
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